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Abstract
A tool permitting to improve various steps of the
visualisation process is presented in this paper. More
precisely, this tool should concern the phase of preparing
visualisation and also the visualisation phase itself. The
tool presented in the paper, named visibility map, is
based on the use of planar maps containing information
on visibility and lighting, together with adjacency
information inherent to planar maps. The proposed
structure should permit to simplify the user’s work, to
accelerate some phases of visualisation and to improve
the quality of produced images. In particular, this method
permits to display a scene with ray tracing-like quality
images, with very efficient antialiasing.
Keywords: Topological modelling, Planar maps,
Visibility maps, Rendering, Antialiasing.
1. Introduction
The work we propose consists of computing a visibility
map for a scene, i.e. a list of visible polygons or portions
of polygons, structured like a planar map. An application
proposed here is to obtain good quality image, taking into
account shadows, reflection, penumbra, with an efficient
antialiasing. This can be used, for example, to fast
preview a scene in CAD. Other applications of visibility
maps are envisaged, as explained in section 6.
There exists a lot of algorithms for resolving the
hidden surface removal problem ([Dorw 94] is a survey
of object-space ones). The closest to our method are
algorithms using a depth sort of the scene’s polygons, in
order to display polygons from the farest to the closest
one [NNS 72] and to obtain an image where the non
visible parts of polygons are hidden. Based on the same
approach, priority trees [FKN 79] give a structure to the
scene and permit real time display, even when the
viewpoint is modified. Other methods, as beam tracing
[HH 84], try to compute precisely visible polygons.
However, the set of obtained polygons is not really
structured.
Recent works in the domain of discontinuity meshing
use structured sets of polygons for clipping the scene
according to discontinuity lines of the radiosity function,
especially shadow boundaries, like [LTG 92], [DF 94],
[DDP 97]. The difference with the method proposed here
is that its purpose is not the same, so discontinuity lines
are not explicitly used to guide the clipping.
Another technique for computing visibility has
recently been proposed [SK 98]. This technique
computes an approximate visibility map by
reconstructing polygons from a more or less precise
projection of the scene’s polygons.
The method we will develop in the following sections
tries to combine exact visible polygon computing and
strong structuring of the set of visible polygons.
After a brief definition of topological modelling and
planar maps in section 2, we will introduce, in section 3,
the concept of visibility maps, permitting to take into
account shadowing, transparency and reflection. The use
of visibility maps to obtain high quality images of a scene
is detailed in section 4. In section 5 advantages and
drawbacks of the proposed method are discussed and
some results are presented while in section 6 we discuss
other possible applications of visibility maps. Finally,
section 7 permits to conclude.
2. Topological modelling and
operations on maps
2.1 Topological Modelling
Topological modelling permits to dissociate, during
scene modelling, topological information (adjacency and
incidence relations between cells, number of holes, ...)
from purely geometric information like coordinates of
vertices. We used a two dimensions topological model.
Figure 1: a dart. Figure 2: an edge.
Figure 3: a map.
